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Abstract 
A global aerosol transport-climate model, SPRINTARS, has been developed to simulate aerosol global 
distributions, radiative forcing, and climate effects. Remote sensing data from the surface and satellites are used to 
check simulated aerosol optical properties and to assimilate SPRINTARS. Quality-assured and long-term 
observations are essential in order to use in researches on the climate change and data assimilation. 
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1. Introduction
There are still uncertainties in estimating aerosol effects
on the climate system (IPCC, 2007). A global aerosol 
transport-climate model, SPRINTARS, has been developed 
to simulate aerosol global distributions and climate effects, 
which are the direct, semi-direct, and indirect effects and 
their feedback effects. 
2. Model description
SPRINTARS (http://sprintars.net/) is coupled with
MIROC which is a Japanese general circulation model 
(GCM) (K-1 Model Developers, 2004). The horizontal and 
vertical resolutions are T106 (approximately 1.1 by 1.1 
degrees in longitude and latitude) and 56 layers, respectively. 
SPRINTARS includes the transport (emission, advection, 
diffusion, sulfur chemistry, and deposition), radiation, cloud, 
and precipitation processes of all main tropospheric aerosols 
(black carbon, organic matter, sulfate, soil dust, and sea salt) 
to simulate aerosol distributions and climate effects. Aerosol 
optical properties, i.e., optical thickness, Ångström exponent, 
and single scattering albedo, are also calculated at specific 
wavelengths to compare with remote sensing data. The 
model treats not only the aerosol mass mixing ratios but also 
the cloud droplet and ice crystal number concentrations as 
prognostic variables, and the nucleation processes of cloud 
droplets and ice crystals depend on the number 
concentrations of each aerosol species. Changes in the cloud 
droplet and ice crystal number concentrations affect the 
cloud radiation and precipitation processes in the model. The 
detailed models description in Takemura et al. (2000, 2002, 
2005, 2009a). 
3. Discussion
SPRINTARS has been improved referring a lot of aerosol 
and cloud parameters measured by remote sensing from 
satellites (e.g., AVHRR, MODIS, and CALIOP) and the 
surface (e.g., AERONET and SKYNET). Simulated aerosol 
optical properties capture observational characteristics, for 
example, high optical thickness and high Ångström 
exponent in urban areas and biomass burning areas/seasons, 
high optical thickness and low Ångström exponent in dusty 
areas/seasons, and low optical thickness and low Ångström 
exponent over remote ocean. There is, however, a systematic 
differences in the global mean optical thickness between 
simulations and satellite retrievals although anthropogenic 
optical thickness agrees well (Kaufman et al., 2005). This 
may be because satellite sensors cannot detect thin optical 
thickness over remote ocean. To understand and reduce 
uncertainties in simulated aerosol distributions and effects, 
the global aerosol model intercomparison project, AeroCom, 
is acting, comparing with various aerosol observations 
(http://nansen.ipsl.jussieu.fr/AEROCOM/). 
SPRINTARS can calculate aerosol radiative forcing due 
to the direct, indirect, and semi-direct effects (Takemura et 
al., 2002, 2003, 2005). MIROC coupled with SPRINTARS 
also estimated the trend of radiative forcings from the year 
1850 to present day due to various climate forcing agents, 
i.e., long-lived greenhouse gases, ozone, aerosol, volcanic 
activity, and land use change (Takemura et al., 2006). It is 
essential to use long-term observational data for comparing 
with simulations on the climate change. 
As an application of using SPRINTARS, a weekly aerosol 
forecasting system has been developed (Takemura et al., 
2009b). The forecasting system is automatically performed 
every day and simulated results are uploaded to the 
SPRINTARS homepage (http://sprintars.net/) about 06JST 
－ 1 －
(23 UTC). The other application is construction of data 
assimilation system. Quality-assured observational data is 
essential to check the forecasting system and to drive the 
assimilation system. 
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